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DUAL NODE MOBILE TELECOMMUNICATIONS SYSTEM 



This invention relates to radio telecommunications systems, especially mobile 
telecommunications systems. 

GSM refers to the Global System for Mobile Communications, which has been developed as 
a standard for land-based telecommunications systems so that a subscriber in one system can 
make and receive calls using his mobile telephone when he leaves the fixed radio network 
of the home system and moves into the fixed radio network of a visited system. 

Each system has an associated mobile switching centre MSC which operates to route calls to 
and from subscribers' telephones in the home system, and via the MSCs of visited systems 
to arid frtffti subscribers 7 -telephones in visited systems. A Home Location Register HLR, 
a Visiting Location Register VLR and an Authentication Centre AuC are also associated with 
the MSC of each system. 



Each subscriber is issued with a unique international Mobile Subscriber Identity IMSI which 
is incorporated^ a Subscriber Identification Mobile SIM of the subscriber's telephone, and 



is used in an authentication procedure, every time a subscriber requests telephone access to 
the system. Jhe subscriber's IMSI is registered in the HLR otfts home system together 
with other details about the services the subscriber is allowed. When a subscriber moves into 
the radio network of another system and his telephone is turned on> he is registered in the 
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VLR of the visited system. His XMSI is used in the registration process to interrogate his 
HLR to obtain his service details, and to supply location information to the HLR for 
forwarding incoming calls, to the subscriber in the visited, system. An authentication 
procedure is also initiated using authentication information from the AuC of the home system. 

The radio network itself consists of a base station sub-system BSS comprising a base station 
controller BSC and several base transceiver stations BTS, each of which provides a radio cell 
of one or more channels. When a subscriber initiates a call, his telephone searches for a 
local base station so as to synchronise with a BTS and set up a rpute via the BSC to the 
MSC. The interface between the BSS and the MSC, and the links between MSCs comply 
with the GSM standard, and , have the general features identified above. 

It will be appreciated that the operators of different GSM mobile: telephone systems can 
readily cooperate to allow roaming of their subscribers in the other systems, based on the 
subscribers' unique IMSIs and the common-registration and authentication processes used in 
these systems. The links between the MSCs • support the nec^ssaiy control signalling and 
the forwarding of calls to subscribers. The. operatprs f . only need to agree other operational 
characteristics .such as the^monitpring and billing of subscriber? visiting/roaming from other 
systems. ; ... . t h .. ...... . . 

The present invention cpnsists, in providing a radio telecommunication system in which 
subscribers can receive services via alternative types of radio networks, such as a direct access 
mobile satellite network and a terrestrial/land-bas^d network. 

t 2 
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According to one embodiment, the mobile telephone for a direct access mobile satellite 
network is adapted so that it can alternatively access a land-baised "GSM network using the 
same SIM/IMSI as when accessing the satellite network, the satellite network being designed 
in accordance with the same GSM standard; A subscriber to the satellite network can 
therefore roam on to the land-based GSM network and still be contactable on the same 
telephone number. ■ c 

The network architecture of the switching, security management and mobility 
maiiagement/location management of the satellite network is provided by a GSM system 
comprising M'SCHLR and AuC, as shown in the accompanying drawing/- The satellite 
system uses standard GSM HLR management procedures and protocols, and standard GSM 
authentication procedures. The satellite network also uses standard GSM authentication 
procedures. r . v 

The SIM is preferably a standard GSKf S^l With standard GSM numbering structures, The 
sktellite rietwbriPtis& GSM Standard numbarihg systems with IMSDCi (IMSI personal key) 
and MSISDN (subscriber number) comply with GSM. The necessary network identities 
are compliant ahd registered witti GSM MoG (Memorandum of Understanding) methods, so 
all GSM networks know the satellite network identity codes. 

The satellite hetWdtk'op^rator'has a foaniing agreement with the GSM network. Links are 
provided between the MSCs of the satellite network and the GSM network. Since the 
satellite network MSC/HLI&Aue is a fiilly compliant GSM architfecture, this appears to the 
GSM network as if it is another GSM network with the MSC acting as the gateway MSC. 
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The GSM network cannot "see! 1 the different architecture beyond the interface with the radio 
sub-system providing the satellite radio link (i.e. the A-interface); 

A subscriber to the satellite nenyork service has a subscription registered in the satellite HLR 
as his home network, and the appropriate Ki is held in the satellite network AuC. 

The SIM in the subscribers* mobile, telephone is programmed to select the satellite network 
as its preferred network^ When, the .telephone is under satellite coverage only, it registers in 
the satellite HLR and obtains service. When, the , telephone is under satellite and GSM 
coverage, it "sees" both networks, but selects the satellite network as its preferred network 
and registers on that network. The subscriber may, however, elect to jpin the GSM service 
instead, and manually selects this using a netwprk selection functipn on his telephone. 
Since he does not subscribe to this, GSM network as his ]iome network^ the GSM network 
enters the GSM roaming authentication and location procedure. 

, When the subscriber's telephone is under : GSM ,coyei^jge,pnly v it.uses,tlie GSM network, and 
joins the network as a roaming subscriber. Should, the subscriber: re-enter the satellite 
coverage, his telephone will then automatically rejoin the satellite network, as this network 
is its network of choice. 

If the subscriber is registered in the satellite network and an inbound call is made from the 
PSTN network to the satellite network, the HLR interrogation points to the satellite network 
VLR, and the call is handled via the satellite network MSC. 

; 4 
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If the subscribe? is registered in the GSM network, and an inbound call enters the satellite 
network MSC, the location procedures will set the satellite HLR entry to point to the GSM 
network VLR since the subscriber is registered in the VLR of the GSM network. The call 
is therefore routed via the inter MSC link to thb GSM network. 

In an alternative embodiment of the invention, the mobile telephone for a land-based GSM 
network is adapted so that it can alternatively access a direct access mobile satellite network 
using the same SlM/IMSI as when actessiiig~ the land^bSased GSM network, the satellite 
network being designed in accordance With [ the same GSM standard* 

1 The subscriber to the GSM network is equipped with a dual mode telephone* His home 
rietwbrk is the GSM network, and the <5SM network is the preferred network^ However, 
the subscriber's able to "roam" onto the satellite network in a GSM style roarhing method. 

It will be appreciated that in both embodiments of the invention described above, the 
subscriber is' automatically cohtactabk^on brie telephone number (his MSISDN), irrespective 
of whether he is on the satellite network or the GSM network. 
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CLAIMS - 

I a radio telecommunication system, characterised in that subscribers can receive 

.... _services via alternative types, of radio networks. : 

2. A radio telecommunication system as claimed in claim 1, characterised in that 
the subscribers can receive services via a direct access mobile satellite network and a 

, terresttial network- 

3. A radio telecommunication. system. as. claimed in claim, 1 or 2, ^characterised 
in that at least one subscriber can receive services ,vja. a GSM network. ; . . - 

4. , a radio -telecommunication , .system as. claimed in claim 2 or claim 3 when 
. dependent on claim 2, characterised- -in .lhat j^Uitej^oifc .is operated in accordance 

with the GSM standard. 

5. - - , A radio telecommunication syste^ 

• • claims, characterised in that a mobile . telephone. fOT a direct access mobile satellite network 
is adapted so that it can . altemadvely^ac.cess • a.;.la^d r ba^d GjM network using a same 
international mobile subscriber identity as when accessing a satellite network, the satellite 
network beingOdesigned in accordance ; with, the same QSM . standard. 
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6. A telecommunication system as claimed in claim 4 and 5, characterised in that 

the satellite network has a switching, security management and mobility/location management 
system provided by a GSM system comprising a GSM, HLR and AuC. 

7 # A telecommunication system as claimed in any one df the preceding claims, 

characterised in that each telephone has a subscriber identification mobile (SIM) in 
accordance with standard 6SM Numbering Structures. 

g. A telecommunication system as claimed in claim 7 when dependent on claim 

2 or claim 5, characterised in that satellite network uses standard GSM numbering systems 
with an ihte^a^on^' Mobile'' Sufescribfef L ' lidehtiV'^^na 1 ke Y md a subscriber number 
complying with GSM hkndifds/ ^ * ' 

9. : a! teietbrt^finicatibn ^yst^ 

which a subscriber c^roafo between ^ satellite- network and a terrestrial GSM network. 

10. A telecommunication system as claimed in any one of the preceding claims, 
lC characterised- in feat'i iubs6lib6f s ind^he telephdhe prbgrammed to select a satellite 

' network as i^prei&Teff nefWo^toH^ thai c ^ telephone tfill register with a terrestrial 
' i^woi^ : - ^ 

11 m z fc tei^bmmunlcVtiori' system as-' claimed id claim 1 0, characterised in that the 

telephone is manually controllable to select either a satellite network or a terrestrial network. 

7 
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12. A telecommunication system as claimed in any one of claims 1 to 9, 
characterised in that a subscriber's mobile telephone for a terrestrial network is adapted so 
that it can alternatively access a direct access mobile satellite network using a same 
international mobile subscriber identity as when accessing the terrestrial GSM network, the 
satellite network being designed in accordance with the same GSM standard. 

13. A telecommunication system as claimed in claim 12, characterised in that the 
telephone is programmed to select the terrestrial GSM network as its preferred network. 
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